Increased phosphofructokinase content during chronic hypoxia in cultured skeletal muscle (L8) cells.
Chronic hypoxia results in increased measured activity of all of the glycolytic enzymes and is associated with an increase in glycolytic capacity. Phosphofructokinase, a rate-limiting glycolytic enzyme, was measured under normoxic and hypoxic conditions to determine the relationship between increased activity and enzyme content. Monoclonal antibodies were used to isolate pure enzyme in rat skeletal muscle cells (L8) cultured hypoxically (PO2 = 14 torr) and normoxically (PO2 = 142 torr). Phosphofructokinase content per cell in cultures maintained under chronic (96 h) hypoxic conditions was twice that of cells cultured under normoxic conditions (0.0675 +/- 0.008 (S.E.) and 0.0345 +/- 0.003 micrograms enzyme protein/microgram DNA, P less than 0.01). Phosphofructokinase activity increased proportionately (hypoxia, 0.020 +/- 0.003; normoxia, 0.010 +/- 0.001 units/microgram DNA). The specific activity (units/mg enzyme protein) of phosphofructokinase in the hypoxic (296 +/- 32) versus the normoxic (290 +/- 15) cultures was not significantly different, indicating that the increased activity was accounted for by an increase in enzyme content. Glycolytic rate appears to be regulated at the level of enzyme content.